INTRODUCTION
Cosmogenic 10 Be, with a half-life of 1.39 Ma (Korschinek et al. 2010) , is primarily produced in the atmosphere by the spallation of cosmic-ray particles with nitrogen and oxygen (Lal and Peters 1967) . Once produced in the troposphere, it quickly becomes attached to aerosols, and is removed from the atmosphere mainly through the wet precipitation process, and finally deposited in various kinds of sediments (McHargue and Damon 1991; Baumgartner et al. 1997) . Unlike 14 C, 10 Be does not exchange with the atmosphere once deposited (Frank 2000) , so it can be considered as a proxy for environmental tracing on long timescales. In particular, the development of the accelerator mass spectrometry (AMS) technique for 10 Be measurement promoted the wider application of this cosmogenic isotope in environmental tracing studies. The 10 Be record in loess, as well as in marine sediments or ice cores, has been broadly used for several aspects on paleoclimate variation (Shen et al. 1992; Beer et al. 1993; Gu et al. 1996) , paleoprecipitation reconstruction Shen et al. 2000; Zhou et al. 2007a) , and for reconstructing variations in geomagnetic field intensity (Zhou et al. 2007a (Zhou et al. ,b, 2010 Xian et al. 2008) . Several different studies have come to the conclusion that the 10 Be in Chinese loess-paleosol mainly arises from 2 sources: 1) from newly produced meteoric 10 Be precipitated by rain or snow and 2) from the recycled eolian dust from the source region containing 10 Be that arrived to the ground at some earlier time but has yet to decay (Shen et al. 1992 (Shen et al. , 2009 Gu et al. 1996; Zhou et al. 2007a ). However, the behavior of source component variation related to dust fall contained in the loess 10 Be is still being debated.
Some studies indicated that this recycled 10 Be signal in loess was closely related to the dust flux; it could fluctuate dramatically depending on significant variations in the loess dust flux due to glacialinterglacial climatic changes (Gu et al. 1996; Shen et al. 2000) , while later studies have suggested that the 10 Be concentration in recycled dust is constant, and thus independent of dust flux (Zhou et al. 2007a; Xian 2007; Xian et al. 2008 ). The latter argument was made on the basis that the dust falling on the Loess Plateau has been derived from a broad area including the Gobi and Taklimakin deserts, during which substantial mixing occurs, reducing variations in 10 Be concentration. The present study is aimed at verifying this assertion of constancy.
We know that the eolian Chinese loess is controlled by the Siberia-Mongolia high-pressure system, which dominates the winter monsoon dynamics and controls the main dust source for loess deposit in the downwind regions (An et al. 1990 . Therefore, the 10 Be concentration measurement study on the modern falling dust process in Chinese Loess Plateau can potentially provide some fundamental information about the source 10 Be distributions. There have been several previous studies of 10 Be concentration in the falling dust process. Shen et al. (1992) (2009) is ~14.83 × 10 8 atoms/g in Ningbo, and the lowest value is 1.25 × 10 8 atoms/g in Dingbian. These efforts have undoubtedly contributed to our knowledge on the falling dust 10 Be spatial distribution; however, there is little available continuous data on 10 Be in falling dust, because only a single month was selected for sampling in these studies.
In our study, we collected airborne dust from the Ansai research station of soil and water conservation in the northern Chinese Loess Plateau, to conduct continuous observation studies on the modern falling dust process. We intend to establish a long-standing system for routine observation and 10 Be tracing studies. The present paper reports the method for modern dust sampling and preliminary results of high-precision 10 Be concentration measurement of 10 samples with monthly resolution in 2008 and 2009 using the 3MV multi-element AMS in the Xi'an AMS Center.
METHODS

Sampling and Measurements
The Ansai station (3651N, 10919E) for dust sampling is located in a typical deeply incised hilly terrain of the northern Chinese Loess Plateau with an altitude ~1200 m. The mean annual temperature and precipitation is about 8.8 C and 500 mm, respectively. This site is close to the transitional zones of the Mu Us Desert and the Loess Plateau, and is optimal for measuring variations in 10 Be concentrations of falling dust. To ensure the sample quality, a computer automated sampling system was used to collect the modern falling dust samples (see Figure 1 ). This specific system consists of 2 independent hermetic barrels (~40 cm diameter), designed to collect the falling dust and rainfall samples, respectively. During the dry days, one of the barrels is used to collect the falling dust continuously unless rainfall is coming, whereas the other is automatically opened for collecting rainfall samples. We note that this system is adapted to the severe field environment, even for temperatures ranging between -50 C and 9 C, and subject to strong wind conditions. In this paper, 10 dust samples from May 2008 to June 2009 were collected for 10 Be concentration measurement studies.
Chemical Pretreatment and 10 Be Measurements
Chemical pretreatment for BeO samples of modern dust is conducted in the Xi'an AMS center using a process similar to that used for loess by Zhou et al. (2006) . Compared with the procedure reported by Shen et al. (1992) , several optimized procedures, such as leaching and cation resin exchange, are adopted to chemically separate the isobar 10 B. This new method allows us to easily determine the Figure 1 Map showing the location of Ansai study sites and the automated sampling system. The shaded area on the map shows the broad feature of the Chinese Loess Plateau. As for sample collection, 2 independent hermetic barrels are auto-controlled to take the modern dust and precipitation samples, respectively. leaching curves of 10 B and 10 Be for every sample. Be appears after the third column volume of 10 mL 1N HCl, and the B has been leached in the first 3 column volumes. In addition, a simple automatic system comprised of a computer-controlled driven pump is used to control the column elutant volumes. Detailed information for 10 Be chemical pretreatment is given in Zhou et al. (2007c) .
Using this procedure, a total of 10 BeO samples together with 3 chemical blanks were prepared. 10 Be measurements were made on the 3MV accelerator mass spectrometer (AMS) in Xi'an. This instrument is capable of very high-precision 10 Be analysis, with a low background 10 Be/ 9 Be ratio of 3.65 × 10 -15 (occasionally as low as 1.00 × 10 -15 ) (Zhou et al. 2007c ). To ensure high precision of the 10 Be analysis and minimize random errors, each sample is measured 10 times. These results are shown in Table 1 , along with measurements on chemical procedural blanks.
The results show that the measured ratios ( 10 Be/ 9 Be) of 3 chemical procedural blanks are about 2 × 10 -14 , 1 × 10 -14 , and 1 × 10 -14 , respectively, with an average of 1.3 × 10 -14 . The 10 dust BeO samples compare well with previous measurements on Luochuan loess measured at the VERA AMS laboratory in Vienna and NSF-AMS in Tucson (Zhou et al. 2007a) . Therefore, the obtained modern falling dust 10 Be signals can be considered a robust value for 10 Be concentration in the recycled dust component of Chinese loess. Figure 2a shows the average mass-corrected 10 Be concentrations of modern falling dust samples from Ansai station during 2008 and 2009. The mean value is 1.21 × 10 8 atoms/g, which is similar to that found in loess especially during the glacial stages (Shen et al. 2000; Zhou et al. 2007a) , and the adjacent Dingbian falling dust 10 Be concentration (1.25 ± 0.06 × 10 8 atoms/g) reported by Shen et al. (2009) . The calculated relative standard deviation (RSD), which is the ratio of the standard deviation (SD) with its mean value, is ~13%, suggesting that the dust 10 Be signal is relatively uniform on seasonal scales. Previous studies have proven that spring (March-May) is the season with the most frequent and strong dust storms in China (Zhang et al. 2003; Liu et al. 2004) . However, there is no apparent seasonal variation in 10 Be concentration in falling dust. This suggests that the 10 Be concentration in modern falling dust is quasi-homogeneous on the seasonal scale at least. We also compared our results with the local observed precipitation (Figure 2b ), to test whether the 10 Be concentration in modern falling dust also varies as a function of local precipitation. Unlike the measured falling dust 10 Be concentration, the local precipitation in Ansai is of high seasonal variability with a calculated relative standard deviation (RSD) of >80%. The correlation analysis between falling dust 10 Be concentration and local precipitation (Figure 2c ) further indicates that the dust 10 Be signal is roughly independent of the local precipitation changes (coefficient r < 0.3). Since our modern dust sample is continuously collected during the dry days (the computer-controlled system will automatically close the container when the rain is coming), the local precipitation variation does not show an obvious impact on the 10 Be concentration of falling dust. The measured falling dust 10 Be concentration in Ansai can be considered to reflect the average 10 Be contributions from the dust source region to the Chinese Loess Plateau.
SUMMARY AND DISCUSSION
Using 10 Be as an environmental tracer in terrestrial loess-paleosol systems is challenging in part because variations in 10 Be concentration due to recycled dust, variations in precipitation, dust flux, or geomagnetic field are always tightly interwoven (e.g. Shen et al. 1992; Beer et al. 1993; Zhou et al. 2007a ). The present work confirms the assumption made by Zhou et al. (2007a) that the adsorbed 10 Be concentration in dust is relatively uniform.
